U rinary incontinence (UI) and back pain have significant costs to the individual and society. Urinary incontinence was 1 of only 3 chronic conditions found to have a severe impact on health-related quality of life in both men and women, across all age groups. 1 When the data were analyzed by age group, UI was the only chronic condition found to have a severe impact in each group. In Canada, the direct costs of treating UI are approximately $2.6 billion annually. 2 Back pain has been found to be the leading cause of years lived with disability globally. 3 In Canada, the cost of treating back disorders is estimated to be between $6 and $12 billion annually. 4 In women, back pain has been found to co-occur with UI more frequently than would be predicted by chance. [5] [6] [7] [8] [9] Studies have shown that women with UI were more than twice as likely to experience frequent back pain as were women without UI 7 and that more than three quarters of women with low back pain also experienced UI. 6 No studies were found that explored the relationship between UI and back pain in men.
The purpose of this exploratory research was to estimate the relationship between UI and back problems among Canadian adults. The scope of the study expands on previous research by examining the relationship in both men and women while using a sample adequate to provide a representative view of the general Canadian population.
Method Sample
Person-level data were extracted from the 2011 and 2012 versions of Statistics Canada's Canadian Consumer Health Survey (CCHS), a cross-sectional survey of a representative sample of the Canadian population that collected information on health status, health care use, and health determinants. 10 The CCHS included individuals who were at least 12 years old and lived in private residences across the 10 provinces and 3 territories. 11 The CCHS excluded people living on reserves or crown lands, individuals living in institutions, those who are full-time members of the Canadian Armed Forces, and individuals living in remote regions where the number of inhabitants was small to avoid jeopardizing the anonymity of the respondents. To make reliable estimates for each region while avoiding sampling too many dwellings in smaller areas, a maximum of 1 in 20 households was surveyed. The survey uses a complex, 2-phase stratified sampling plan to ensure sufficient representation from all regions of the country.
For the 2011-2012 surveys, the overall response rate was 78.4% (N = 144,000). 7 Among the responding households, the overall person-level response rate was 87.3% (N = 125,645). 7 Approximately 40% of the surveys were conducted in person; the rest were completed over the telephone.
For this project, respondents 25 years of age and older were included, as younger individuals were not surveyed regarding back problems and UI. Demographic and health condition variables were selected based on their documented relationship to UI and availability in the survey. 12 
Study Approval
University ethical approval was not necessary for this study. Ethical approval for data collection was obtained by Statistics Canada (Government of Canada). Instead, the study proposal was approved by Statistics Canada (14-SSH-BCI-3880). Data were extracted from the database and analyzed by a statistician through the British Columbia Interuniversity and University of Saskatchewan Research Data Centres.
Identification of UI and Back Problem Cases
Before the survey questions commenced, individuals were "[reminded that] we're interested in conditions diagnosed by a health professional and that are expected to last or have already lasted 6 months or more." 10 The survey questions "[Do you] have urinary incontinence?" and "[Do you] have back problems, excluding fibromyalgia and arthritis?" were asked. 10 The respondents' answers were coded as "yes," "no," or "missing." The "missing" category included the answers: "not stated," "refused to answer," or "don't know." Additionally, a number of lifestyle and sociodemographic variables were extracted from the databases to control for confounding factors. These variables included age, body mass index (BMI), and smoking history. Continuous variables (BMI and age) were grouped according to accepted categories (BMI) and the typical natural history of UI (age). These groups facilitate data interpretation. Individuals were grouped into age ranges(ie, 25-34, 35- 
Statistical Analysis
All statistical analyses were done using STATA software (Stata-Corp LP, College Station, TX) at the Research Data Centres. Respondents with missing data were excluded from the analyses and missing responses were considered to be missing at random. In order to account for unequal probability of selection, appropriate weight variables and bootstrapping were computed by Statistics Canada. A bootstrap method for robust variance estimation was used.
The prevalence of UI, back problems, and both UI and back problems were calculated for the whole population and for the subpopulations of men and women. Associations with back problems were assessed using logistic regression analyses. The strength of associations was quantified using odds ratios (ORs) and 95% confidence intervals (CIs). Initially, a crude model was fitted using sex and diagnosis of UI as the independent variables and diagnosis of back problems as the dependent variable. Then, a multiple logistic regression model was fitted to adjust for potential confounders and run iteratively. As sex was significantly associated with a diagnosis of back problems, further models were computed separately for men and women. Each model was computed as a base with the presence of UI as the dependent variable and back problems as the independent variable. The models were then fitted with the demographic variables.
Results
Nearly 3% of men and nearly 6% of women reported having been diagnosed with UI. Roughly 20% of both men and women reported having been diagnosed with back problems. Approximately 1% of men and 2.5% of women reported both diagnoses. See Table 1 for the prevalences.
Comparison Between Canadian Men and Women
Odds ratios and 95% CI values for the associations among back problems, BMI, age, smoking habits, and UI among Canadians are presented in Table 2 . Among adult Canadians, those with a diagnosis of UI were significantly more likely to also have been diagnosed with back problems (OR = 2.79; 95% CI = 2.53-3.08). Men were slightly less likely to have a diagnosis of back problems than were women. In the fully adjusted model, both a diagnosis of UI and sex maintained their association with back problems; being overweight or obese, increasing age, and smoking (both former and current smokers) were all significantly associated with a diagnosis of back problems.
Canadian Men
Odds ratios and 95% CI values for the associations among back problems, BMI, age, smoking habits, and UI among Canadian men are presented in Table 3 . The unadjusted OR for having back problems if a man also was diagnosed with UI was 2.45 (95% CI = 2.06-2.91). When the model was adjusted, the OR for having back problems if a man also was diagnosed with UI was 2.18 (95% CI = 1.78-2.66). Increasing age and smoking (both former and current smokers) also were found to be significantly associated with back problems.
Canadian Women
Odds ratios and 95% CI values for the associations among back problems, BMI, age, smoking habits, and UI among Canadian women are presented in Table 3 . The unadjusted OR for having back problems if a woman also was diagnosed with UI was 2.97 (95% CI = 2.64, 3.35). When the model was adjusted, the OR for having back problems if a woman also was diagnosed with UI was 2.21 (95% CI = 1.94, 2.51).
Having a BMI of at least 30 kg/m 2 , increasing age, and smoking (both former and current smokers) also were found to be significantly associated with back problems.
Discussion
This is the first study to examine the relationships between low back problems and UI in both adult men and women at the population level. Several key findings may be drawn from this study. The primary finding is that UI is strongly associated with the presence of back problems in both Canadian women and men. This finding was expected; however, it was surprising that the strength of the associations was so similar in men and women.
The prevalence of UI in women was lower than has been reported in other studies. 12--15 This is likely the result of the way the question was asked. 12 This study instructed respondents that "we're interested in conditions diagnosed by a health professional and that are expected to last or have already lasted 6 months or more" before asking the question: "[Do you] have urinary incontinence?" 10 It is well documented that a majority of women with UI do not report their leakage to a health care provider, [16] [17] [18] [19] [20] [21] [22] which may have reduced the number of positive responses. As well, asking about UI, rather than a more general question about urine leakage, also may have reduced the number of positive responses. Urinary incontinence is a highly stigmatized condition, 19, [22] [23] [24] [25] [26] [27] and respondents may have chosen to answer in the negative to avoid this stigma. The studies that have shown the highest prevalences of UI have asked about symptoms rather than diagnoses and have specified that even small amounts of leakage were important. 12 Along with reducing the number of positive responses, the way in which the question was posed may have skewed the sample toward women with more severe symptoms, as previous work has shown that increased symptom severity is associated with an increased likelihood that a woman will seek treatment for, and thereby receive, a diagnosis of UI. 28, 29 Less has been published about the prevalence of UI in men; however, the rates found in this study were at the low end of the published range. 12 It is likely that the way the question was framed and posed had similar effects in men as it did in women. The prevalence also may have been lower because the survey included only community-dwelling men, and the previous studies that showed the highest prevalence rates also included men living in institutions. 12 In all of the models, having a diagnosis of UI was associated with an OR of at least 2 of having a diagnosis of back problems. This finding supports previous studies of the relationship between back pain and UI in women. [5] [6] [7] [8] Although the questions used in each of the surveys were different, limiting direct comparisons to other studies, the evidence for strong associations between back problems and UI continues to grow. This study extends this understanding by demonstrating that the same associations are found men. A possible explanation for this relationship is that low back problems and UI are both associated with altered trunk muscle control. Delayed activation of the core muscles has been found in individuals with each of these problems individually. [30] [31] [32] [33] In one of the few studies to look at back pain and UI together in women, Smith et al 9 found that changes in trunk control impairments (including the respiratory muscles and pelvic-floor muscles) were related to back pain in women with incontinence. 9 In addition, increasing age, overweight and obesity, and smoking were positively associated with the presence of back problems among Canadians. The strength of these associations also was remarkably similar in men and women. These demographic variables were chosen because they are known to be related to both UI and back pain. 12 That the association between UI and back pain remained significant even when these potential confounders were included in the models suggests an independent relationship between the 2 conditions. The associations with age and body mass became significant in men at higher levels than they did in women. This finding may be related to differences in the etiology of UI in men and women, or it may be related to the relatively low prevalence of UI in men, resulting in a lack of predictive power in the model when all of the variables were included.
It is critical for health care professionals to recognize the strong associations between back problems and UI. This is important in men and in women. As the CCHS is a cross-sectional survey, it is not possible to determine the order in which the conditions presented themselves or to determine whether the conditions developed from a common dysfunction or if they had separate, summative etiologies. This study also was not able to determine the effect on an individual's quality of life from having both conditions; however, previous research has confirmed that UI and back problems are independent predictors of poorer quality of life. [34] [35] [36] [37] [38] [39] For these reasons, more research is needed to investigate these conditions in combination and to investigate them in men. Further research can help to determine the most effective approaches for assessing and treating patients by exploring the etiology, pathophysiology, and treatment of these conditions in combination in various populations.
The primary strength of this study was the use of the CCHS databases. The sampling techniques used by Statistics Canada ensure that the individuals surveyed are representative of the Canadian population, roughly 26 million adults. In addition, the statistical techniques used include robust methods for calculating weights and bootstrapping that further ensure that the data are representative of the Canadian population while maintaining respondents' anonymity. As well, the CCHS is a broad survey of Canadians' health. This reduces that likelihood of response bias that is inherent in a single topic survey, when respondents may try to answer questions in the way that the interviewers want. However, it is never possible to eliminate response bias completely when data are collected by self-report. Another limitation of this data set is that conditions are grouped together. Therefore, it is not possible to distinguish particular patterns of back problems or types of UI. Overall, the CCHS remains a rich and robust data source that allows for deeper explorations of the relationships among chronic conditions than would be possible in a study led by a single researcher.
In conclusion, UI more than doubles the risk of also experiencing low back problems. This association was found in both men and women. This finding reinforces the importance of screening for these conditions in people with the other condition. 
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